This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



JLIN-21-2000 12:03 



BURNS DOANE 



703 836 2021 P. 32/47 



#li¥6- 181802 



(SDlntCl. 



A4 3B 13/40 8016-4F ttllfferBBf 

7/H 2 8115-4P 



«4H« W*BO»3l(:fe 16 m 



(22}(ilSi9B 



WaVS -204704 

5^(1993) 7 S27B 

0 7/9 1 9, 9 5 2 
1992^7 «27H 
*IS (US) 



(71)ttBA SB2166090 

CONVERSE INCORPORAT 
ED 

01864-2680 ^-^ ^)-^^>{f 7- 

03038 r'J- 7A-hjC>}v 3121 
7*77x-r H^-f:;^ 21 
(74) ^± %9i 



(57) [Btt] 




bUKNb JJUHNt 



VfeJJ 836 2021 p. 33/47 



1 

^ti'eat/^ K ass » 2 #i;a«>^S)W«i;iE±ca 

'e>l"Pi:W;J8sJ:<DJg2iiS(f:^«ny HC3-5S<0*A:<i: 

ajS^@l!*ii:n6fe:&e!)/t«;HtWBaS2Jt 
(»««6] »:R?l«4«E«OiiaiCftHT, fi2 

2 a(WiS«y t y H*«±»*r/^ y H iWff tft -a TUT SO 



<*B1!V6-1 8 1 80 2 

2 

±»$r/t>y Ht8f«:attLTV>«¥£tfcKfSr/^5' H 

sa^L. ¥A±Btr/ty H*i«:jft©±is$rffl5«ci» 
» UTiit^a[<o±iaira±tctt»tTifc« 2: t swiRi 

Ht©l«S;ffifl:aeUTfeO. J:n6©8EK*t±»£r 
-'Xy Ht^&tlSSf Ay H©|IO©SiC{l!:<t>a(S$Qtflrr 

C««W123 ll««3B4gjaaK©SlBlC*JV^T. « 

Hi. «:fi©36>*»tS8tRWfc;6>A>tUAyty Ht^-a 
SL. J:OUAny H]6ii>*»fcy^2, 

t)« i»*>tny H©>t-fl|*>6*>*>t/T5, H®K»fflST 

A^i»tAy HStoOKiSrXT^O. tttt©±IB 

ir»CRftfe±«ar-'ty Ksa^L, j:©±»*t 
Ay F*t#,i>i;/X5, K#>6»jii,Tv»4::ta»air 

K48t*ig»UTfeD. 1lft*©±BiTSBC|HaUTW 
^fi©±:5^±BSrw±(cjgii^©?^±B$rAy 

tal*?l 1 4 ] B!«9I3| 1 3 ?SEa45ffl5«IC*ViT. 
»»OflB»*»9A±a*rAy Hi±BS-f/Ty H©m 
tSI&UT*D. ?df±«±TrAy Ht±»tr/1y H 
^©IBIiaftaliSLx^D. C:ft6©SiEte*J?&±KS 
•fAy Ht±R«rAy H i:OW®8S<i^©igaenast' 

(K^ffil 51 BI*9BBl 3?!a3«E©S«lc4JV»T. 
**tAy F*»U/»/"5y H*»6j!WftL.T*0. ±R^r 
Ay P*»iJi»Ay Hi«E#aa8UTV>ft«,>C: tt««t 

1 7 J n:^^ 1 a a[Ei8©a«K*v^T. 

¥ig±©SS 1 a*»«/Xy H©|iaft«E*5!»r«C i« 
1 8 J y 5/ a >«!ffl. JBtrSt *.v j&Si$iJ 
Tfi-aT. ffc¥A©JEttBfcfilJ&jl«i:<tfei-p©tfi 

*.ir>®Rr8itt©*««2s^«airAy Ht. 

©*»*• t BKH«1ti>* < 1 1) 1 TJ©it>a©/rtA» t A 5/ 
HT*0. rttt*a[ttt«lDBtr^Ja<tfclO©BTta 
tt©»««fi€irf«3»>*»tAy Hi, E-SAyHjiiS 



BURNS DOflNE 



703 836 2021 P. 34/47 



3 

(W«3H 2 0 ] «*g3S 1 8 5lia«Era»BCiSHT. 
S©*®. Hl:¥fiOff8S^J:t:flHt^AcDfeffl!loWC»f't 

[8J«9l 2 2 ] ai#«J5 1 8 5lE«C!)fi«IC* UT» 

CW^W 2 3 } 81^^ 1 8 ??EiE<Da«k:^UT. 

2 4 ] ||*9im 2 3 9(E«<DSBK* V>T. 

[ff^2 5] flr;«gu(2 4«eitosieic«i,)x. 



(JBB^Fe-l 8 1 8 0 2 

4 

io a*aa*s*tai. 512. 3B3©8it#»i;ajj)^a* 

2 8 } W;^5ffi 2 7 JSaCttcofimc* V»T, 

JB 1 i!5*«ua»^aAiflt?fi©jeB-afc3>& < 1 1 1 

2 9 ] 2 8 JBE«fl!)fiB»ci5v>-r. 

» 2 sua* ?g:*Jf|tJSO*»*> 1 8!IC*<&» 2 SS«gEtt 

SfcttttTiD. SS2«»*»t/^^y H*tSl*»A>t/T.> H 
SB. 

tuna U«^/767. 075O-ffi«RtBBr 
[000 1] 

KCttftit. ^*OMttCSJ5r6«<t:*«(«B CjB 
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(4) 



»»!¥6-l 8 18 0 2 



C0002] 

J:t«g«*»«iaR«hT*«:. cnii, ZttWCD^ 

CO 0 0 31 i^fff^. ^^-^^^ra-teoififflSRs^icjs 

[0 0 0 4J ^>->{f^. «««k;ffiJSJciigt>-5«JS8 
U«ttf. c!)*iA^t«D^HH»C!&t»T 

too OS] *f7. 7>r:>y-«-«5ifiog«ti^icH, 4 
iitff®«i8!fc*>a»«sjBwriaflfeir£»isi^i-aB-r 

[0 0 0 61 «*ffl|ltfit)±E^£HfiarSfl!)lC^S«a 

toll. »«jfcfi«UTlitjKK:jrs»$'3>ff!«S-^,t« 

to 0 0 71 ^<©^-fro!3tt(;;fenr. Stress t 
6, #<«)««T, IfPAO/^!}' HBElrooiBBnfcil 



t0009l 

J: 5 fcliittSnfcCaMSKIfOSI**^;^ y F fit, 

(0 0 10] n;««ff©jaB-t:Raft:3E»7^ bee 

CO 0 1 11 *3SMB±g3l.«:«6*aw«C*5tt*SMS£ 

sa:IBr8Hct)feoTa«afWij«»*S-e:5Ci:CJ;-3 
[0012] 



—10— 



703 836 2021 P. 36/47 



to 0 1 3] llt^&Ctt»tJt»iO«(|:j(|Stt/Xi/ 

i fc S £ t C ± ^ TSfitt* J; 
U Sits ttBJ:©fioA»«»4:C45ffiaj<[)7^y 

[0 0 1 S] «:0±«Sr«C*Sa©jjK(gS^Jt/^y H 
200AS/ l*MTSIft:#tilffafi:ilEn«©*lirfl8i: 

KM-eattt ea UTRns-a-i i tirc^ €, i i> 3 c i: 
CO 0 1 7j *Hm<Dsie3xm9irtt, mmmtas a 



*> tl8fc&Hi"« JJ©?^+ >/?© 5 -g cD4'ft^'f > A 

*^Ua*5S. «J'**>75>t9^ir>Att. JftJEOlKWfcttit 

•VWttt. ao©A'>;K*»&IHBiSnT*r), 
^Et^^ a^OSlSWIC^t^T. 1'*4»*»t9^v>Att. 

20 10 0 1 9J *HMO*6;t4e65j*5j;OC^$att. Bjgf 
S^fia LT©*^M©if S L tiSUSWCMT^ClToB 

[0020] 

(0 0 2 11 ssiRi o»4. ^lattoiaet^tiafcDAu-^ 

10 0 2 21 HSttttl 2*>6BI»3H1U&;*:«OT©E« 
X*;l'*S[fil 0©3Blia6«llS^-r. HSTfciiSJ: 
0 5 fc. Stt 1 0 tt, a I ©l^«EflW^|^ua»A y H 
^1t\f^y*f- 1 4 i. SS 2 ©nfi!a«-Rf*a ti^A 
S'H*tttt79i'"l et, ai3©)*>A»i:y''75'— 1 8 
»4©±Bsr:r95r~2 2i:. J54©J:;fr±«[i 

r:^9^^-2 4i:*^6ft*, cnes-por^^r-®^ 

«*e»Uas*«l-=>S/tH;**l£U:©rta5?i- 
«*a?9©Safi«Ttt. 8©^*At2-p 

©rt»g'ir>Asi»jfci/»«. j^wea^y^^r-i 4. 

7 ^±««r795'-2.4B:. f-^T, *-©tR«:ii5ttn 
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9 

1 4. 16.1 8. 22. 2 4li. SIBl OO*— a- 

6. 2 8*>sff6ns. j830-Trai«»a<*>A>«j:3 

tt©(fi?8S#;t«, fill<oiRf?*2 6|ctJ^gC3SfS» 
J8*J)sa5»tT*9. JK»JB2 8»ai5K3paT«?.. IRffi 

ES:/^y-l4. 1 6 0rta!^♦«^8^J^*>ty9^f- 
4. set. 3&>5if»fc:/5i'-l 8 0rirt<e(Mltt€:±Ki 

[0 0 2 31 JEW. ±«S'r4J<ktf¥£±a5i 

fe£E*n«. I5fi8t*«)B2 6lcdEJBU/t}etta5|l. 

*fitfe**fl5bTVxSfl;i2lCffXUfcfi 

fc. ^D•f H}gttO'*>ffe9^-^>AXS«A.*J:5C«ja5U 

(0 0 2 4] aftf)*oTV»5IHfiB. l£fflOtt»»2 
6. 2 8f4. «B:75>i?3 2lC»-3TfiSlC5<-<rt/a 
US, C©HW77>S^tt. 5-3©>r7^-l4. 1 
6. 1 8. 2 2. 2 4fei:W/5i'-ia3t3gfer-5tt{* 
iliaii(»S3 4. 3 6v 3 8©«J|L«^»CH*, -ttlfe 
SSftS. SV©HB79>$'3 2«V^;|<-r«C&|C 
"t^jT. 7^^^-l4. 16. 18. 2 2» 2 40rt!B 
*»:Sffi*J;tfj:n6 2 50«|EHBC!>W0attK3 4. 3 
6. 3 8«eMr5. IHffl. fi«50litt. 75>S^32 
©etttC^UT. ft^AO. SSigat (RF) ffStSfett 

«. 8«RV»T-r'«T©:/95'— «1 

J8Woai©Sllfi«Ttt. :^55'-36t2'3i&r»-t*lBa: 

©eM©f'v>/xee«i/T'b±<. cne©? 
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*J 4ifBJP6- 1 8 1 8 0 2 

10 

[0 0 2 5] ^©|}!|5}JV2 6. 2 8©. ^U^WS^n 

3 2 ©rt«i©(>HinWaattDft<Afe*as:fcflfco#t* sn 

5. H3TteA»4i:5fc. EfiB. fiBS©JB2 6. 2 8 
14. rt^V©jeW:/55^— 14, I 6 ©|«3»ft«gS*>A> 
h:f39-\ 8©|*j»ff:«ffltffia$-B-S«©»fr«a 
SIK 3 4 . 3 6 ©IH©«*a 4 2 TffiSlCtt D m^iXX 
2r)Oj|©£^-JKB4t4 2li. ^©aEitafifiSSK 
3 4. 3 6«r»»-r«tt*>»)Ta<, HE(t:il|aSt%3 
\0 4. 3 6®69Bf®fflS«iETS©fcfe1S:ir-p. 2'P©a 
EI3 4, 3 6©et»r9«!©ttjEl:J:f}. cn&©iKK/i^ 
nJ>.©fiH77^'-l 4, 1 6i:*^#»ir5i'-l 8© 
MoS5*^©S5Jk€:fiIffllt'5J:i:*«T:*i. 3f:«?^©sy© 
|gJfi«t*V»T. ?|-'J7YX©J;3ftfflElHffll#*»aE!5 
3 4. 3 6©<?t*Cj8ltTfct). Eir:/5^<-14. 1 
6t*>«»t77^^-l 8fflraffl8tfr©BSS«S!fWraJ: 
5lca-pTVi4. ittH3 4. 3 6. SSca-irK. JRW 
»ffW©ffi»Ufc}B«Bt. ^-;irU&/!!3ea77>i?3 
4©. S([!ft©M«!ll;ri«|S^j:, jt}©SKlS3 4. 3 6© 
20 M©->-JH«l«4 2ifci:3TjBfiESn«.. :^Sie5© 
SSI 0$ttt<l{r]fl^2.^;«:^«. jft{^«M8ite&3 4. 
3 6 K«CIBWr««a?a-!rcJ:r>TBtOEBSn 

-5. cw^F'a-z^e, »*flgfc. 8(Ea«jm©ft«fcic> 

[0 0 2 6) *r7^'-lcarJ)(^©ttfioS6«:4 4*tfl| 

ajm*. a'*©teas'rf«>2«fi±fc 

t4-5-n£i±©aHOiS»©fflfittT»-3T'bJ;i.»b, $ 

SO *«5VMaata«^'Ofc©r«:jt'6.in. 

s^«ffb©»t«or. y^^r-oMfefiwr* 

CO 0 2 7] H a l^fflJEe-:?'?^'- 1 4 t^flJJE 
S-:7?^'-l 6©fc«&II. #©*mJB2 6, 2 8tt. < 
%«LfflT. a. ±fct/7^-14, 16«Etf*J:5 
K:49»)ifl$iatC«BfL/^jq[Bft|^3 2«^«. 
-Hifta 2 ©JBlsti, lil;i20¥fiK-^fi"r«i5tet> 

^-l A, 16 ©JBH*ff-3 2 ©3gaBS;*3ef «»©- 
}fcA(rSfM2. £«^C4^SM©7^:!>hfi^J:De3Ex.«.^ 
fc3E»R:fiH©WHS!«t) 0 C:r5!Sr-53ettS-«5 
t T» S. nS«jl^ 3 2 «««T4 JC(8 UT, 1 :? * 
fctt-tn«±©^r:/4 6 CSlft I 0 ©J^Bft^^b D iz 
mt5i*u. 5':/4 6H:. tt©*&fca«S;ttflWfe«) 

a-Tv^'- 1 4 t9ms.ttr'7^r- 1 6 ©raicii. ©pj 

so fi2 6. 2 8©V><-7it»©fi«tl0»4 836t^U C 
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2 8 8 &i»B5 2 mmrWfU Sz-JPT© 

CO 0 2 8J f*3!^0>&n:f^i/-l 4, 1 6IB®S--;P 

i-s*ff6 2(oeiEUfcfl8fjffl«tt, cnsr^^-® 

Co 0 2 9] ia3«i^j|aLrb*»«J:5Jc. 

lejcana,*, aja;De-3Tv»««<E»H2 28o 
oF^fl!fitr^^'-i4icttn, aa:o&^T«.»««w 

B2 6. 2 80ft*5iFii|a>6C0rt«S»:r9ir-,5 
tt!a!*-ir«C4:K;i«. 6« 1 0 JClDA fenfeStt. so 
^©fil-77^^-14. 16fcJ:oTHSnfc£fi-iH« 
ICESnS. SiSl 0<?>f«?^o£tf^7^f-i 4, 1 6 
WtSffi«Er5>'-JUffitt4 8|±. »«5 2t<^oa»0£ 

4. 1 eiWTWacfltfitTi^hsojr^^^-iirai* 

. CO 0 3 0] m&ny^ir-i 44j±rxnfflamy5 
1 6 tt. ffi^aaSEIS 3 4. 36 «fflUT*»*» fc:/ 

4. 1 6t*4.t:/7i»'-l 8tro|BIS8iEnaci:OT 

-mm 2 6 K:Jn*6n«:«7fcj:-pTrt^<oam:/95'- 

14. 1 6<!>wa!fMa5«»stt#«^LMan*fl£sjj 



^ ' ' WH¥6 - 1 8 1 8 0 2 

CO 0 3 11 IfttlcOT. «SK3 4. 3 6er)«9fiaja 

«l^S€-flitB3 4. 3 6fcEttT;in&0«EJSta*8iE. 

H3cjteaTr^LT*a. 

iO CO 0 3 23 *»«^t:f5^^-I a-DCDlHWOf^ 

4i:jW3BfiEUT*S. f ^J'r >n 6 2 fi. tt«S«|fiE 
UTVi^a* t)-&,)t$rWS«)JHWIH 2 6 fcJgfELfcIS 
ft««6 6ki'3rUAyrWT6 4*»$R)(|SnTV> 
«. ;iiTS«5jt8 6tts lHfi5«»« 2 8 tCNC^ifctt 

1 8 £t> 0 lCBffiT5«B5}5«DJ|[t UTSatWSa 
t^to«TE« LfefiSfit $ir-r%. » 6 6 fl5< li* 

a? UT]g«ttff iB 2 6 ©T3&'vTlSj^CJECJf, 6 6 o 
CO 0 3 3] cnefl[S©«6 6(S. fsyfj^tyyif-l 

3I«H2 6$jflta5H2 8*^6lK/i:ofcttjB«CEg«L. « 
Kl 0rtO8S*|:4 43W*»)6»t3r55f_rt.viin5tac 

CO 0 3 4J *»i*i775'-rtB5lC)?|6 6 iCioTJEfie 

f«j»*a«8«jcoa 4ifcjftncistt«*A%aiEntt Oft 

hzr^^-oi'^^'f-'r >/T6 2 1 U A^*>A6 4 ®M 
5. 8 0rt«fl5Bi3^^j5:S|6 6 0M 

ofif:rT^'-i4. 1 6taa-r«flSBS3 4. seo 
10 0 8 53 >j A^vw^e 4<!>«s«£ftttU!^»i: 
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13 

C0 0 3 6J *»?9<o?Jo*ft«T:t±. txi^ty^ff^ 

>/<6 2 t^tj^/ty H 6 8 £&, 4 

[0 0 3 7] ±air:/^5'-^j:U!±3&±i*5'f:r9 

:»±B*T>'93<-2 2. 2 4t**>tr95'— 1 SO 
MT««c4 4jJt«na«»4, JOS 3 BcQttiEWifgsafc 

[0 0 3 81 *fcJfi-cfcJ:5C, ±A%.-irf39'~. ± 
^±R*r:/94^-2 2. 2 4»S. S<!)±»*1'«®W 



4$Bfl4K6 - 1 8 1 8 0 2 
to 0 3 91 ttftOS20j|l7 24t±a4'j':^5i^-2 

2 i±:^±«$r:^7^'-2 4 oraicisiELTHi. c 
'J V 6 4 oMcjsffifsjp 1 Off 6 6 i israfn 

i;»®-CJBfi£Sn5. S2C3«7 2I±. 'vC*-4&tt< 
t LTUfflttlifM 2 6 ic»fitsna. CnSOfl! 7 

<t:«sse«afc-m»4 4 sffiUTiaasjB 2 e ©tj^'vt 
Kflt iciEt^. m 1 ^limkMzmm.'nwmnm 2 8 fceg 

»an«. a*2©jR7 2J4. ±Kffr:79#'-2 2i± 
:^±BSr7'95^-2 40MT»D«aJBdET5. CCD 
«fO«l±. ±Bl*ry9^r-2 2CR1gLfc. ^©±5& 

oti:«T±*±isi ry^^'- 2 4 t^o tetf scosoi 
LTKt 1 2 <o^6tscji:;&±iair:/5^^- 2 4 s^ia 

[0 0 4 0] *»a^t:r^3r-l 8<0«6 6 tl5I«fc:. » 

±Bar79*'-2 2 i±;&±»af79^'-2 4fflnn 

±fc»ii:*±»4-f 5'^^'-fc*felni*«Tft5 5 5> 

[0 0 4 1] H I tt. ;(:«incDSISl 0 6. ^Jg^CDiS 
«9 liitt 1 2 (O^ii^S 2. TfiS 4 lC'3V»T«)«|«ttBT* 

■14- 
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IS 

14. 16. a>int:/5^-l 8. ±tt9Er:/^5^-. 
±2r±« Sr 9 2 2 . 2 4 0«i*ttff ttH 1 Tfc 

Btiatry^iT-, ±:^±a^-r:x7sr-2 2. 2 
sea ©-fl5*i±;&±»si':/5^<- 2 4 ^Uoxvtif 

T*5. *ft*9 2*«/\yH«8 6 4:¥EnlBJ18 8 0 

10 0 4 2] E»:/9i<-i4, I8«d>«it:r5^- 
1 a t»at-s8ti53 4.3 6 <»it>Diziim^o^s 
9^3.-79 4 »iKttTa&s. ;:<D?a.-:r9 4B, hi 

CO 0 4 3] «a©afi«:r»a. iitco^fis aamw* 

»i«**«jeiS':/73'- 14.16 
aA.Rnt¥fi8 2««ffi*ofi^it>oicig«snfct 

(00441 3^x«oigBi 1 0 1 2 *«« 



1«II¥6-18 1 80 2 

16 

^aUTtt^&oy^i'-'s. -tLT. KISS 4. 3 6S 

U*»L/*Ai6. 85»3 4. 3 6 ©tiSiEa(Sra9*i«© 
&nr9ft^l4, 1 6 i:**>i::/5i^-. ±J8$r5^ 
5*^-2 2. 2 40W©K«:©jB4SiE«/i*. ±m 

*»¥&8 2©M-«JKtpJi»oT»$. ¥&©C©fl!lte«)B! 
-F*J©tt«:tt«e5 2*a-3T«:©E#fi! (JE&)Wien 

«!i©r7i^-*tjgaL. &vmfPRip&Kni,\zz>n 

v9- 14.16 ©»t»ftfc*5>'-JUffl«4 8*t8E^J 
^ ^9^~W&i5*i:#©»ff s 2©|f3S«Eih'f5t 
». *ffl«©«S*aitfiV>7'4'l'XBICffi***lDfc5 

to 0 4 5] **»t:r5;r-;fci:o:±i6fi'79^^-co 

t^©8K«:ttaiS3 8 sfioT±B^r:^7^'-2 2. 2 

4'\, -tUr* 88853 4. 3 6 ^abTEe'^?^^- 1 

4. 1 e'vstn*. ±5SLfc±3t. lAsr^r?^- 

W taii-r5«tB3 4, 3 6©ftiE«»riSffltt. 

^^'-l 8«^5±«ir:?'9^'-'vOSlE#:©aft8iK 

^^'-©icatt. a©±asr«©i:ci5Ts©S'vK 

[0 0 4 6] «iaaf»«xj6B©±iBar75^-2 2. 

B3 8€aLT*i>i774'-i s-Nffuasn*. ± 
^^*-«> s*»* — n«tts» 

*• J:o*»*>4::;;r5#'-OBIB[H. E©*»*it«otc 

iaaf**«jE©*j»4iaf*J:tfctttsi-795r-fctojt 

r 0 0 4 7] *9sn©igtt©s9©%ttM 1 0' «iia 6 
8Ka%UT**. He-STb****^^. j:©ajs« 
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10 0 4 8J H6-.8K«TSJBWK*V»T. t^lt^tf 

?1r>n6 2' t«»«>tUA?-v>n6 4' (OmS^tt 
tt. H 7 'C«t>a< iPA>iiJA5^+>/t6 4' 

6 2 i jsaig i; i» V S' 3 >fPffi fi^A 5. 
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(57) [Abstract] 

(Object] To provide a reactive energy apparatus positioned within a shoe upper and a 
shoe sole so that the shoe upper provides a custom fit to the ankle of the wearer and 
reduces pressure on the Achilles tendon of the wearer, reducing the possibilitj' of injury 
to the Achilles tendon and distributing the landing impact over a larger area of the foot of 
the wearer, thereby imparting a cushioning efifert and stability to the sole. 
[Con^ration] The reactive energy apparatus reacts to shock by external forces to 
unpait a cushioning effect to the shoe, siq>port the ankle, and impart stability and a 
custom fit. The reactive energy apparatus comprises anatomically sliaped nuid- lilid 
bladders positioned within the shoe upper and shoe sole. As the fluid in these bladders is 
displaced, the bladders conform to the foot and ankle of the shoe wearer and assume a 
configuration that provides a custom fit, providing a foot cushioning effect, ankle 
support, stability, and a custom fit 

[Claims] ^ 
[Claim 1] A reactive energy apparatus providing a cushioning ejffect, si^port, and a 
custom fit to a shoe, characterized by comprising a first means located on the i^er of the 
shoe for containing a fluid, a second means located on the shoe sole for containing a fluid, 
a fluid filling said first means and said second means, and a means for communicating 
fluid between said first means and said second means, and in that the connecting means 
permits the flowing of the fluid fiom said first fluid containing means to said second fluid 
containing means and fix)m said second fluid containing means to said first fluid 
containing means. 

[Claim 2] The apparatus of claim 1 further characterized in that the communicating 
means comprises at least one conduit ejrtending between said first fluid containing means 
and said second fluid containing means, and in that said conduit extends through a 
portion of the shoe \xppei and a portion of the shoe sole. 

[Claim 3] The apparatus of claim 2 further characterized in that said conduit extends 
through a hollow sleeve having an overall tilted configuration and extends through a 
portion of the shoe upper and a portion of the shoe sole, and in that said sleeve forms a 
protective cover over said conduit to prevent said conduit from collapsing. 
[Claim 4| The apparatixs of claim 1 finlher characterized in that said firet fluid containing 
means contains a plurality of first separate fluid-filled pads located on the shoe upper, 
said second fluid containing means contains a pluralhy of second separate fluid-filled 
pads located on the shoe sole, and said communicating means communicates fluid 
between at least one of said fust fluid-filled pads on said shoe upper and at least one of 
said second fluid-filled pads on said shoe sole. 

[Claim 5] The apparatus of claim 4 fiirther characterized in that said first fluid-filled pad 
comprises a left pad located on the left side of the ankle portion of the shoe upper and a 
separate right pad located on the right side of die ankle portion of the shoe upper, and 
said communicating means communicates fluid between these left and right pads and said 
second fluid-filled pad. 

[Claim 6] The apparatus of claim 4 fiirther characterized in that said second fluid-filled 
pad comprises a heel pad located on the heel portion of the shoe sole and a separate arch 
pad located on the arch portion of the shoe sole. 
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[Claim 7] The apparatus of claim 6 further characterized in that said commxmicating 
means communicates fluid between said first fluid-filled pad, said heel pad, and said aich 
pad. 

[Claim 8] The apparatus of claim 6 fiirther characterized in that said communicating 
means communicates fluid between said first fluid-filled pad and said arch pad, and in 
that said heel pad is separated by the heel portion of said shoe sole and is connected 
neither to said arch pad nor to said communicating means. 

{Claim 9] The apparatus of claim 8 fiirther characterized in that said arch pad is located 
on the top surface of the shoe sole and said heel pad is located inside the shoe sole. 
[Claim 10] The apparatus of claim 6 fiirther characterized m that said second fluid-filled 
pad 15 separated fiom said arch pad and comprises an upper arch pad fluidly connected to 
said arch pad, and in that said upper arch pad is located on the arch portion of the shoe 
upp«- adjacent to tide arch portion of the shoe sole. 

(Claim 11] The apparatus of claim 10 fiirther characterized in that a plurality of channels 
extend between said arch pad and said upper arch pad, said arch pad and said upper arch 
pad are fluidly connected, and said channels are configured to adjust the rate at which 
fluid flows between said arch pad and said upper arch pad. 

[Claim 12] The apparatus of claim 4 fiirther characterized in that said second fluid-filled 
pad comprises a heel pad located on the heel portion of the shoe sole and a rim pad 
located on the heel portion of the shoe sole, said rim pad is separated from said heel pad 
and extends firora one side of said heel pad to the opposite side of said heel pad around 
said heel pad; said [second fluid-filled pad] fiirther comprises an arch pad located on the 
arch portion of the shoe sole; and said arch pad is separated from said heel pad. 
[Claim 13] The apparatus of claim 12 fiirther characterized in that said arch pad is an 
extension of said rim pad and is fluidly connected to said rim pad, and in that a separate 
upper arch pad is located on the upper arch portion of the shoe iq>per adjacent to the arch 
portion of the shoe sole. 

[Claim 14] The apparatus of claim 13 fiirther characterized in that multiple channels 
extend between the upper arch pad and the arch pad, the upper arch pad and the arch pad 
are fluidly connected, and these channels are configured to a^ust the amount of fluid 
flowing between the upper arch pad and the arch pad. 

(Claim 15] The apparatus of claim 13 fiirther characterized in that the heel pad is 
separated firom the rim pad and the arch pad is not fluidly connected to the rim pad. 
[Qaim 16] The apparatus of claim 13 fiirther characterized in that said communicating 
means fluidly connects the hed pad and said first fluid-filled pad on the shoe upper. 
[Claim 17] The apparatus of claim 13 fiirther characterized m that said communicating 
means fluidly connects the heel rim pad, arch pad, and first fluid-filled pad on the shoe 
upper. 

(Cjaim 18] A reactive energy apparatus providmg a cushioning effect, ankle support, 
st^ility, and a custom fit to a shoe, characterized by comprising at least one hoUow ankle 
pad on the ankle portion of the shoe upper, said ankle pad having at least one flexible 
sidewall enclosing an interior volume; at least one hollow heel pad on the heel portion of 
the shoe sole, said heel pad having at least one flexible sidewall enclosing an interior 
volume; and at least one fluid communicating conduit communicating fluid between the 
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ankle pad and the heel pad, said jfluid communicating conduit extending from the ankle 
pad through the shoe upper and sole to the heel pad; and a fluid filling the interior 
volumes of the ankle pad and the heel pad; and in that a portion of the fluid filling the 
internal volume of one of the ankle pad or heel pad is made to flow through a conduit to 
the internal volume of the other of the ankle pad and heel pad in response to bendmg of 
the sidewall of the other of the ankle pad and heel pad. 

[Claim 19] The apparatus of claim 18 further characterized in that said a second hollow 
heel pad separated from said heel pad is located on the heel portion of the shoe sole, said 
second heel pad has at least one flexible sidewall enclosing an interior volume, the 
internal volume of said second heel pad is fiUed with fluid, and said second heel pad is 
contained withm the shoe sole beneath said heel pad. 

[Oaim 20] The apparatus of claim 1 8 further characterized in that said heel pad has a 
center portion and a separate rim, the center portion is located in the center of the heel 
portion of the shoe sole, and said rim extends around said center portion through the right 
side of the shoe upper, the back of the shoe upper, and the left side of the shoe upper. 
[Oahn 211 The apparatus of claim 20 further characterized in that at least one fluid 
communicating channel extends between said center portion and said rim and said 
channel fluidly connects said center portion and sdd rim portion. 
[Claim 221 The apparatus of claim 1 8 further characterized in that a hollow arch pad is 
located in the arch portion of the shoe sole, said arch pad has at least one flexible sidewall 
enclosing an interior volume, and the interior volume of said arch pad is filled with a 
fluid and is fluidly connected to the internal volume of said heel pad. 
[Claim 231 The apparatus of claim 18 furdier characterized in that a hollow upper arch 
pad is located m the upper aich portion of the upper, said upper arch pad has at least one 
flexible sidewall enclosing an internal volume, and the internal volume of said upper arch 
pad is fiUcd with a fluid and is fluidly connected to the internal volume of said heel pad. 
[Claim 241 The apparatus of claim 23 further characterized in that a hollow arch pad is 
located in the arch portion of the shoe sole adjacent to the upper arch pad in the portion of 
the shoe upper over the top of the foot, said arch pad has at least one flexible sidewall 
enclosing an internal volume, and the internal volume of said arch pad is filled with a 
fluid and fluidly connected to the internal volume of said heel pad. 
[Claim 251 The apparatus of claim 24 further characterized in that at least one fluid 
communicating conduit extends between said arch pad and said upper aich pad and said 
fluid path fluidly connects said arch pad and said upper arch pad. 
[Claim 261 A reactive energy apparatus for a shoe having a sole equipped with a heel 
portion and an arch portion and an upper comprising an ankle portion and an upper arch 
portion, characterized by comprising a fust means located in the ankle portion of the shoe 
upper of containing a fluid, a second means located m the heel portion and arch portion 
of the shoe sole of containing a fluid, and a third means located in the upper arch portion 
of the shoe upper of containing a fluid. 

[Claim 27] The apparatus of claim 26 further characterized in that a fluid communicating 
means fluidly interconnects said first, second, and third fluid containing means. 
[Claim 28] The apparatus of claim 27 fiirther characterized in that said first flxrid 
containing means comprises at least one fluid-fiUed ankle pad in the ankle portion of the 
shoe upper, said second fluid containing means comprises at least one fluid-filled heel 
pad located in the heel portion of the shoe sole and at least one fluid-filled arch pad 
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(Ctaim 2»jpe apparatus of claim 28 fiafher charactei«d in that said fluM 

poition of said shoe sofc ^^btel portion of said shoe sole to said arch 

SSiS'nl^^r^si'a ^i'^lf^T^ - -ond fluid 

*csh^so.e.saids.rdte,^^s^t^^^,»^^^^^ . 
IS located on liie too surface Af«aJ,4 ^k^sT i , P^Q, :.aiu ^iri*. Iicc; ^^ai. 

wiftm «,e shoe aS^^^s^^ P^d is contained *" 
PetaUed Descriptlan of thelnventioBl 

(0001) ^ '^•'y Iwi"* «»Bn^ 

IL^oi'?'^ I»''«'««J TV pr«eK invention relates a fluid-iilled 

v^en.U,cSrnft:r^^tdtS^^^ 

s^'Ss-^-^j^rcsrrt^To^^---^^ 

{0002] /4 

^ »«e degj;Sttft"„^SS'in' tra^^^^ 
the heel. However, the heel of «o • « ^ost athletic shoes m 

strikes the surSce of Ar.m.?^ ? ^^^^^ of the shoe that initiaUy 

U^heeipo^iono/tHesh^Se-ar^X^ 
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concentrates in the lateral edge of the runner's heel^ and is not distributed over iht entire 
surface of the heel, the landing impact applied to the outer edge of the runner^s heel 
tends to cause the foot to rotate reladye to the leg, that is, causes a drop of the medial 
edge of the foot (usually known as pronation). 

[0005] During walking, running, and oAer activities, the initial landing impact exerted on 
tiie lateral edge of the shoe sole has the possibility of causing Hxc foot to supinate^ that is, 
causing the medial edge of the foot to rise. Oversupination of the foot is thought to be 
associated with various foot and ankle injuries. 

[0006] What is needed to overcome the above-described drawbacks of prior art shoes is a 
reactive energy apparatus that both dynamically reacts to provide a cushioning effect on 
the shoe sole and distributes the force during each landing impact across an area larger 
than the lateral edge and medial edge of the foot. What is also needed to overcome the 
above-described drawbacks is an apparatus in the shoe sole that stabilizes the foot in the 
shoe and decreases the tendency of tibie runner's foot to bend due to pronation and 
supination during each landing impact. 

[0007] In many types of shoes, in order to provide support to the ankle the shoe upper 
must be securely closed or laced tight around the ankle of the shoe wearer. In elBfoits to 
make such a shoe upper comfortable to the shoe wearer, padding is provided around the 
shoe upper in the area of the ankle. However, in many situations the padding of the shoe 
upper provides a tight supporting fit around die wearer's ankle for only a limited extent of 
movement of the ankle. Because the padding is fixed to the inside of the shoe upper, it 
caimot respond adequately to bending movements of the ankle. The padding tends to 
shrink during use, pulling away from the wearer's ankle and fitting loosely around it, 
thereby reducing or eliminating the degree of support to the ankle. 
[0008] To overcome the inability of the padded shoe upper to continuously move with the 
ankle and provide a continuous supporting and comfortable fit of the shoe upper around 
the ankle, shoe uppers with fluid filled pads were developed. The fluid filled pads 
conform to the shape of the shoe wearer's ankle as the shoe upper is secured around the 
ankle. During movement of tiie ankle, the fluid in the pads is displaced, causing fluid to 
be forced from the pad in areas of the shoe upper where the ankle exerts pressure on the 
pad, and causing the displaced fluid to flow to areas of the pad uliere ankle pressure is 
reduced during movement. The flow of fluid within the compartments where ankle 
pressure is reduced causes the compartments to expand in these areas and maintain a 
comfortable, supporting contact with the ankle. 
[0009] 

[Problems to Be Solved by the Inyention] However, many prior art shoe uppers 
containing fluid filled pads have drawbacks in that the pads exert pressure on sensitive 
areas of the wear^s ankle during certain movemrats of the ankle. Prior art fluid filled 
pads designed to provide continuous support to opposite sides of the ankle typically 
extended completely around the ankle to enable fluid firom one side to flow freely to the 
other side of the fluid pad. During some movement of the ankle, these prior art pads also 
exert fluid pressure on the sensitive area of the Achilles tendon. The fluid pressure 
exerted on the Achilles tendon could lead to injury of flie tendon. 
[0010] What is needed to provide a comfortable and supporting fit to the ankle of a shoe 
wearer is a shoe upper incorporating a reactive energy apparatus that is dynamically 
reactive to provide a continuously changing comfortable and 5\q)pordng fit of the shoe 
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upper around the ankle of a wearer, as the ankle moves. It is important that the reactive 

El^ni? ^ ^ ^^^^ <»f prior art. has the pmpose 

Shoe upper to reduce the pn«««^ 

provide a supporting, custom fit to the ankle of the wearer as weU as reduce the 
^er area of the wearer's foot to provide a cushioning effect and stSwUty to L shoe 

pffects and Means of Solving the Problems] The reactive energy a-r,.-.- ^ .'.v. 
prwent mvention is generaUy comprised of multiple fluid-fiUed pads or blildere located 
in the shoe upper or shoe sole: Tlie fim pair of fluid-filled pads is located^t^Tf 
the shoe ipper^other fluid-fiUed pad is located in the a4 of the shoe sole b^n^ L 

arch and m the area ofthc sole adjacent thereto. 

^ ^"^^'P^^ ^ ^ Madders located in the shoe iq,per is positioned of 

^els extending around the area of the wearer's Achilles tendon between the pads 
Th^ channe s are adequately smaU in size and removed from the area of the Achilles 
tendon to avoid exerting pressure on the Achilles tendon. 

^^^Itlt f ^""^ ^o^« ««°Priscs two chambers. Cn. o." 

extends in a roughly horseshoe shape around this firet chamber. In one embodiment. 
miJMe flmd-conductmg chamiek fluidly comiect the horseshoe-shaped heel chamber 

the center chamb^. Since fluid is able to flow over the channels bet%veen tbt^ 
l^^'JH' ^^"^ distributed over a larger area of the wearer' s heJl and the 

S .1 ^ fnbodiment of the present invention, the horseshoe- 

^^r ^^ ""^^ *~ ^""^^y connected. In this configuration of 

^r^i v^u^^""' "^^^ ^ ^"^^^ by straddling the heel of the 

S;.!'^^ ' ^ 0^** foot on the^oe soK 

fl^!fJ^i/i • "^^^^"^ " ^ of theshoe upper. Multiple 

flmd-conduj^g chamiek extend between the shoe sole arch pad and theXe upp«r wch 

fn if *e two pads. The arch padSSS 

Sd^df?!?'"/^^ r f * ^ ^'^^ horseshoe-shapeJ S cSer 
rooi^J^trr^!-^'^^'^^'^ ^'^'^ *^ portion of the arch of the shoe sole. 
SSi^li™! «nbodiment of the present mvention. one or more fluid-conducting 
diannels extends between the pair of fluid-fiUed pads in the shoe upper and the 
horseshoe^haped fluid chamber in the hed portion of the shoe sole These fluid- 
c^ducjng chamiels fluidly comiect the shoe upper pads with the pads positioned in the 
a^f^ ^'^^ betweenVll th'^ds of the 

appaiBftis. The flmd m each of the pads and the fact that this fluid can flow through 
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channels between the pads allows the pads to anatomically confonn to the shape of the 
wearer's ankle and the wearer's heel and arch A pad shape confoiming to the ankle and 
foot provides a cushioning effect and custom fit to the wearer's ankle and foot, support to 
the ankle, and stability to the foot 

[0017] In a further embodiment of the present invention, the fluid-conducting channels 
extend only between the fluid-filled pads in the shoe upper and the center fluid chamber 
of the shoe heel portioiL In that embodiment, a heel rim chamber and an arch bladder are 
not fluidly connected to the ankle bladder. In still another embodiment, a fluid-fiUed pad 
in the shoe upper is not fluidly connected to a fluid-filled pad in the shoe sole. 
fOOlS] In still another embodiment of the present invention, the center chamber of a pair 
of chambers positioned in the heel portion of the shoe sole is contained on the inside of 
the shoe sole. The positioning in the lateral and longitudinal directions of the center 
chamber opposite a horseshoe-shaped heel chamber is roughly identical to that of the first 
embodiment of the present invention. However, the center heel chamber is contained 
within the material of the shoe sole at a position vertically below a horseshoe^shaped heel 
chamber located on the top sxnf ace of the shoe sole. In that embodiment, the center heel 
chamber is separated firom the remaining pads and is not fluidly connected to either the 
horseshoe-shiaped chamber or the remaining fluid-packed pads. In various embodiments, 
the center heel chamber is imparted with various configurations, such as anatomical 
configurations and toroidal configurations. 

[0019] Further objects and features of the present invention are revealed in the following 
detailed description of the preferred embodiment of the invention with reference to the 
drawings. 
[00201 

{Embodiments] Figs. 1-S show an embodiment of the reactive energy apparatus 10 of 
the present invention. In the present embodiment, apparatus 10 is employed in an athletic 
shoe 12 for the right foot. The device employed in a shoe for the left foot is the miuor 
image of the shoe for the right foot that is depicted. The apparatus is depicted and 
described for use in an athletic shoe. However, the apparatus of the present invention can 
be similarly employed in shoes other than the athletic shoe shown in the drawings. The 
description ofits use in an athletic shoe is by way of exan^le alone and is not meant as a 
limitation. 

[0021] Apparatus 10 comprises a flexible fluid-tight barrier material, preferably a plastic 
film that is capable of being bonded. Although polyuretfaane is preferred, other types of 
flexible, fluid tight barrier materials may be employed in constructing the apparatus of 
the invention without departing fi:om the intended scope of the invention defined by the 
claims. 

[0022] Fig. 3 shov^ Embodhnent 1 of reactive energy apparatus 1 0 of the present 
invention removed finom shoe 12. As may be understood firom Fig. 3, apparatus 10 
comprises a first iimer ankle fluid containing pad or bladder 14, a second outer ankle 
fluid containing pad or bladder 16, a third heel bladder 18, a fourth arch bladder 22, and a 
fourth upper arch bladder 24. Each of these six bladders can be provided with one or 
more irmer chambers containing fluid. In the embodiments of the present invention 
described below, only heel bladder 1 8 is provided with two iimer chambers. Inner ankle 
bladder 14, outer ankle bladder 16, arch bladder 22, and upper arch bladder 24 are all 

16 
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proxaded .^th a single fluid-filled inner chamber. Five hollow bladders 14 16 18 22 
and 24 are fonned as structural parts of the single unit of rcactive^^y aPDm^To 

Sh^^oun^ \?l "^^^ ^' overl^ping pair of material layers 26, 28 have 
apenpneral boundary 32 fonned mto a specie configuration This nerioheml hft„nH<,r 

acei, ana arcn to each of the five bladders of the apparatus The too laver la r^fth^ 

nearly flat The shapes molded into top kyor 26 comprise the five bladders - » m,w 

■ i * ■ ™''™' "^'^^ '8: ™<i fluid-cond-ctha -v^:? 

bfa^S^t^h^ 

iSl^'^ of the bladders of the ankle, heel, arch, and shoe upper arch and the fluid- 
conductmg channels is formed when top material layer 26 is moS^n bftt^ 28 
m &e manner shown m the figu«. The sh^s mold^ into top mtSd layer ^fSon 

be molded into the top layer by any known method Tlie sp^ific c^o^tiorof fi^^ 
bidders depicted has a cushioning effect on a foot insertedlto ^^U^^L^^, 

fit. Each of the bladders shown m Figs. 1-5 has an anatomic shape: different 
configurations are possible. For example, the heel bladder, as de^ribS Ser below 
can be configured with a toroidal center chamber *urmer oeiow, 

S^I fl^^^^? ^^'^ ^"^"^ ^^y^^ 26. 28 are sealed together along a 

penpheral fiuige 32. The peripheral flange completely surrounds and defines Ae 

voIii^'esoVwad^f4^,^^^^^^^ 

r^ril^^nl^fJi' ""^ 38 between the two material 

layers. The top and bottom layers can be sealed together in the area of f^-^.^ -"7 v, 
adhesives. by radio fiequcncy (RF) welding, or by other equivalent metQ's' 'rt^U^ 
fonned at penpheral flanges 32 is fluid tight and fonns a^pleSy;;;i;li^^^^ 

w'ir' ^"^r ^^^^^^^ embodiments of the presem 

mventton the btedte inay enclose two or more separate chambers that may or may not 
mn?i?T.°?^^"'^'^^«^°^«^««ti<>»^^th each other. . X or may not 

[W25] Additional overlapping areas of pair of material layers 26 28 mav b- iomed 

3, top and bottom layers 26, 28 are joined together at area 42 between pair of fl^d 

Diaaaers 14. 16 with the intenor volume of heel bladder 18 The seal arft» il-J nf th» 

^^Uh^rlTA^T^ 34, 36. thereby enabling these channels to 

bSidi?« 1"^^ flow between imier and outer ankle bladdeisl4, 16 and heel 
^^rifii mother embodiment of the present invention, a flow confrol vX^ch as 
^^Z^r^f. T^^ of channels 34. 36 to control the mte of fluid flowbS^ 
ankle bladders 14. 16 and heel bladder 18. Each of chamiels 34, 36. and 38 is fo^^a 
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shape molded mto the top material layer, the portion of sealed peripheral flange [321 on 
euher side of the chamiels, and the seal layer area 42 between pair of channels 34. 36. 
When reactive energy apparatus 10 of the present invention is incorporated v ^ 
nmd-conducting channels 34. 36 are enclosed in a protective tube described further 
shoe"^" basicaUy prevents the channels from coUapsing due to movement of the 

[00261 Each of the bladders is filled with a fluid 44 of intermediate viscosity. A variety of 
fluids n^y be used to fill the bladders. The fluid may be a composition of two or more 
fluids of vanous viscosities. Alternatively, the fluid may contain suspended cellos 
mcludmg but not limited to hoUow spheres, or gas bubbles. Each of the bladders inay be 
" wiSS^! It ^ f "^l ^""^ ^""^ 'P^^Se. Sponge adds a padding effect to the 
bkdd^ ^ ^""""^ "^^^^ ""^^^ '^""^^ *^ "^^^^ 

[00271 For inner ankle bladder 14 and outer ankle bladder 16 shown in Fig 3 pair of 
matenal la.yers 26, 28 have a peripheral boundary 32 that has been cut kifa IiP^c 
configuration such that bladders 14, 16 are widened below, behind, and above thr 
anklebone. The configuration of peripheral boundary 32 can also be selected to match flie 
upper of shoe 12; that is a secondary condition. A primary condition v^iien determining 
the configuration of periphery boundary 32 of pair of ankle bladders 14, 16 is that the 
bladders extend weU around both sides of the ankle so as to provide a custom fit and 
support to the anWe. When forming peripheral bomidary 32. one or more tabs 45 may oe 
provided around the penpheral boundary of apparatus 10. Tab 46 can be used to position 
and secure the apparatus in the shoe i^per. Some other method of positioning and 
seeing the device in the shoe upper may also be employed, A number of overlapping 

A "^^"f^ 26, 28 are located between inner ankle bladder 14 and outer 
ankle bladder 16. Overlapping portions 48 are bonded together and 

s^ed. As may be seen in Fig. 3, each of overlapping portions 48 is separated from the 
others and is separated from sealed peripheral boundary 32 by conduits 52 extending 
between two ankle bladders 14. 16. Conduits 52 ate^formed when portions 48 of two 
overlapping material layers 26, 28 are bonded and sealed on the two sides of conduits 52 
Centtt- points 54, 56 of each of fluid bladders 14, 1 6 are bonded to secure overlappmg 

^f" ?f ' ?i "^f"^^' ^""^ 5^ P^^«»t ^^^ssive swelling of 

ankle bladders 14, 16 when fluid enters the interior volumes of the bladders 
[00281 The dimensions of seal portion 48 between inner and outer ankle bladders 14 16 
are deteiinmed to caUbrate the sectional area of fluid conduit 52 formed between these 
seal portions and peripheral boundary 32. The caUbrated sectional area of conduit 52 
wtendmg brtwecn inner and outer ankle bladders 14. 16 controls the rate of fluid flow 
trough coridmt 52 between the interior volumes of these bladders, kw^^ aportionof 
fluid m the interiors of the bladders subjected to landing impact forces, and maintains a 
cushiomng effect and support on the ankle in &is bladder area 

Inwf lf^<r^^^ '^^^"^2 ^^8. 3. when pressure is appHed to the left inner 

anWe bladder 14 the fluid m this bladder passes through conduit 52 and flows into right 
outer arikle bladder 1 6, causing the outer ankle bladder to expand out of a plane definS 

hilSIf T^'^'^t^'^^P}^' P^^^ ^PPli^ to ^Bht outer ankle 

bladder 16, the flmd in the bladder passes through conduit 52 into left inner ankle bladder 
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iiS?^ -rS,'^^' ^^"^^^ ^ ^'^^ P^^« <lefined by overlapping 

f - P^^" '^"''^^ 10 is limi Jto the S area 

,Wr onr'^H ^^^^^ 16. Seal a«as 48 extendin^^veTn 

mner ^d outer ankle bladders 14, 16 of apparatus 10 inhibit to some degiT^nduit 52 

su^^o?S?^i r "^^'^1 '^'^^ ^^"^^ ^ ""'^ ^'^^^^^ ^« outer 
Lhi?^.?^^ IS possible to prevent to some degree the force from being exerted 

Z?nw ^ "^^^ ^ fl^^ betweenthc bladders 

Si^Tv^^t ^i^??'' '^^^d^^ 16 ^« fl^idly comiected to heel 

fluid-conducting channels 34, 36. The amount of fluid that^ fl^w 

^T^chf^", li'^^ 1« the calibi^ted sec^T 

area of channels 34, 36. TTie sectional ai«a of chamiels 34, 36 limits the rate at whi^ 
fluid ,s pressed out of the interior volumes of inner and outer ankle biaddS 14 16 by the 

!!!fci^/i°f 7!^ of chamiels 34, 36 limits the rate at v^ch fluid is 

ShI . ' "^^'^^ ^^^^^^^ 1« ^^'^^ ^'^^ on the top layer 26 of 

^if^^^^ "T"^ * ^"^^^ ^^fl'^id ^ ladder to provide a 

cushion effect on the force exerted on the heel of the foot by landing impact 

tn?. ^;^ ''''"'^^ ^^t>n orifice can be provided in each of chamiels 
th; ill, '1"^''^ through these chamiels. The positions of 

the control valves are mdicated by dotted lines in Fig. 3 oosoi 

S^SiIr?^^?^ ''^ff ^» ^ ^1>^^ 62 and a rim chamber 64. are 
formed m heel bidder 18. Center chamber 62 is separated from rim chamber 64 by 

th^r^! SI^'T ^Tf^ ^ ^y^' 26 of the overlapping material laye,^ comprising 
tiie apparatus Grooves 66 are formed in top material layer 26 as indentation 
depr^sions. Each of grooves 66 has set lengths arranged end-to^nd in a horseshoe- 

^al^ fl?^^^,.'^?^^^^'^**^ 1 Tl^« depressions of grooves 66 extend 
t^^^ t^"^^^^ "'^^^^^ 1»^1 ^l^dder and do>vnward below 
^l^T^ ^! ^^"^ ""^^^ of grooves 66 is secured to bottom material 

layer 2S. The bottorns of the grooves can be sealed to the bottom material layer by 

fiSSl'J? i ?' ^"^''^'y ^^^ding, or by other equivalent mcA^^^ 

Si^?^^ -^^^ ^"P'^^ "^^^^ ^"^S opposing sides and opposing 
ends m the intenor volmne of heel bladder 18. These wall segments divide the inS 

ZTliTt^T" Z'^^^ 26 at a spacing from bottom 

n^vitJ ^^"^ ^ apparatus 10 flows into the heel bladd«, the top layer is 
SS^!? ^u °^*^*ly^^ding away firom the bottom layer. 

IS *^P^.f "^^^""^ ^""^^ grooves 66 in the heel bladder also serve 

Wl kToS^ z?^" • ^''T ^ ""P^'*^ ^^^«id through the interior of the 

S^h«t^^*i— ^^JT "^^^^ 66 have cross sectional areas that are 

^tVT , M 'S'*'^^^^ and rizr. chamber 64 

of the heel bladder. The calibrated sectional area of the space between ndghbormr 

commmucatmg the heel bladder with imier and outer ankle bladders 14. 16 control the 
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rate at which fluid 44 is expelled from the interior volume of the heel bladder in response 
to the application of a force on the heel bladder. As a result, the heel bladder counters the 
landing impact and provides a cushioning effect on the heel of the foot, supports the heel 
of the foot in the heel portion of the shoe, and maintains stable capacity. 
(0035] The horseshoe shape, or "IT shape, of rim chamber 64 makes ii pciilllr :jr 
rim chamber to respond to the landing impact and provide a stable force oii the underside 
of the foot For example, when a landing impact force is exerted adjacent to the arch of 
the foot or on rim chamber 64 along the inside of the foot, the inside portion of the rim 
chamber compresses and the fluid in the heel bladder is forced around the rim chamber to 
the opposite side. Since the spacing of the groove 66 next to the heel bladder restricts the 

Iree flow of the fluid, tlie fluid flows more readily around rim chamber 64 to the side 
opposite the side where the impact force is exerted. The flow of the fluid to the opposite 
side of the rim chamber increases the fluid pressure on that side, causing the bladder to 
expand some>^t on that side and exerting a reaction force on the opposite side of the 
bottom of the heel of the foot fix)m the side on which the heel bladder is being subjected 
to the force. This produces a redistribution of the impact force over a larger area than ihe 
heel of the foot and stabilizes the heel of the foot in the shoe. When the landing force is 
generated on the opposite side of the heel bladder, that is, the outside, the force exerted 
on that side of the heel bladder compresses the heel bladder on that side. This then causes 
the fluid on the side of the heel bladder that has been compressed to flow around die rim 
chamber to the opposite side, that is, the inside. The fluid pressure increases, causing that 
side of the rim chamber to expand. TWs expansion exerts a reaction force or. iiie inside of 
the heel of the foot, stabilizing the heel of the foot and redistributing the impact force 
over a larger area than the heel of the foot. Distribution of the landing impact force 
produced on the edge of the shoe sole over an area larger than the heel of the foot causes 
the heel bladder to counter the landing impact the cento: of which has been shifted, 
thereby stabilizing the heel of the foot 

[0036] In a forther embodiment of the present invention, an elastic pad 68 is provided in 
the interior volume of center chamber 62 of the heel bladder. This heel pad is preferably 
made of an elastic foam sponge material. However, the pad can be made of some other 
type of elastic material. The purpose of the pad is to add a cushioning effect on center 
chamber 62 of the heel bladder in addition to the cushioning effect imparted by fluid 44 
filling the chamber. The presence of pad 68 in center chamber 62 displaces fluid 44 from 
the center chamber and lightens the heel bladder. 

[0037] Arch bladder 22 and upper arch bladder and 24 are fluidly connected to heel 
bladder 18 through fluid-conducting channel 38. The flow rate of fluid 44 between arch 
bladder 22 and upper arch bladder 24 and heel bladder 18 depends on the calibrated 
sectional area of channel 38. The size of the sectional area of this charmcl is determined 
to permit the fluid to flow between the bladders. However, the sectional area of channel 
38 limits the rate at which fluid is expelled fixjm the interior volume of the heel bladder 
by the force exerted on the top layer 26 of the bladder, keeps a certain quantity of fluid in 
heel bladder 18, and provides a cushionii^ effect from the force ocerted on the heel 
portion of the foot by the landing impact 

[0038] As described above, the arch bladder, arch bladder 22, and upper arch bladder 24 
impart a shape conforming to the shape of the arch of the foot When incorporated into a 
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shoe 12, arch bladder 22 and upper arch bladder 24 come into surface contact with the 
bottom and inside of the arch of the foot, support the arch of the foot, pro vii* & 
cushioning effect, and provide a custom fit in this area of the foot 
[00391 Multiple second grooves 72 extend between arch bladder 22 and upper arch 
bladder 24. These second grooves are formed in about the same manner as first grooves 
66 extending between center chamber 62 and rim chamber 64 of the heel bladder. Second 
grooves 72 are formed in top material layer 26 as indentations or depressions, Gixjoves 72 
extend through the fluid 44 filling the interior volumes of the arch bladder aid the app^^r 
arch bladder and downward below top layer 26. and are secured to bottom material layer 
28 m the same manner as the first grooves. Second grooves 72 form fold lines between 
arch bladder 22 and upper arch bladder 24. These fold lines permit bending of upper aich 
bladder 24 m a top portion thereof adjacent to arch bladder 22. Thus, upper arch bladder 
24 can be installed in the upper of shoe 12 adjacent to the arch of the foot of the wearer 
and arch bladder 22 can be instaUed in the shoe sole immediately below the arch of the 
wearer's foot. 

[0040] Similar to grooves 66 of heel bladder 18, second grooves 72 serve as wall 
segments dividing the interior volumes of the arch bladder and upper arch bladder. The 
waU segments formed by second grooves 72 restrict and control the amomit of fluid 
flowing between arch bladder 22 and i^er arch bladder 24. The spacing or openings 
between neighboring waU segments formed by grooves 72 are calibrated to control tihie 
flow of fluid between the arch bladder and the upper arch bladder. Calibration of the 
openings between neighboring grooves 72 is conducted to control the flow of fluid 
between the arch bladder and the ipper arch bladder. The calibration of openings 
between neighboring grooves 72 restricts the flow from one of the bladdere to the other 
of the bladders in response to a force exerted on one or the other of the arch bladder and 
the upper arch bladder, and restricts the rate of flow. This keeps a certain amount of fluid 
m the mtenor volume of the arch bladder or the upper arch bladder, and supports and 
cushions the foot arch during running or other activities in which the arch of the foot is 
subjected to a force fi-om the arch bladder or the upper arch bladder. When either the arch 
bladder or the upper arch bladder is subjected to a landing impact force, the flow of fluid 
ftom the bladder subjected to the force to the other bladder causes the other bladder to 
expand somev^t The expansion of the other bladder exerts a reaction force on the arch 
of the foot. Hie reaction force exerted on the other bladder causes a redistribution of the 
landing unpact force over an area larger than the arch of the foot, thereby reducing the 
landing impact force on the foot. 

[0041] Fig. 1 shows the relative positioning of flie apparatus 10 of the present invention 
m the shoe upper 82 and sole 84 of a right-foot athletic shoe 12. Fig. 1 shows only the 

/9 

inside of the ankle, that is. the left side of right-foot athletic shoe 12. However, the 
relative positioning of inner and outer ankle bladders 14, 16, heel bladder 18, arch 
bladder 22. and upper arch bladder 24 can be seen in Fig. 1 . As is shown be^ by Fig 2 
heel bladder 1 8, arch bladder 22, and upper arch bladda- 24 are supported on the top 
surfece of shoe sole 84 in the shoe, and upper arch bladder 24 is supported by a portion of 
the inside surfece of shoe upper 82. In the embodiment shown in Fig. 2, a tt.in layerlike 
pad 86 IS provided that covers die top surface of heel bladder 1 8 and arch bladder 22 A 
portion of mner layer 88 of the shoe upper covers upper arch bladder 24. Middle liner 92 
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overiaps the lower edge of pad layer 86 and shoe upper inner layer 88. As shown in Fig 

r^Inrni^^^"^ H^"^ ^^"^^ of the apparatus so that &e 

w^r distnbutmg effect of the apparatus is imparted in fullVtiie foot of 
tt!f t u • ^^"^ apparatus can be contained within shoe 12 by a method other than 

m^^^i "^^^'^al employed to form the shoe sole 84. 

w?;? rft ^^TT P"^^^^^ around chamiels 34, 36 com.-nuaiiating ankle 

bladders 14 18 with heel bladder 18. Tube 94 is shown in Fig 1 at a spot it^sh^eel 
where the shoe t^per is bonded to the shoe sole. As may be seen in Fir ^b^94 iL a 

ti^e channels bend from the shoe upper toward the shoe sole. P 
[00431 In an ordinary athletic shoe, the inner surfece of shoe upper en^a : - ■ ■- 
anldebone when shoe upper 82 is secured around the ankle of STweai^. S^ls 
S^'ir^ Z"^"" &e prxjtruding lateral portion of the anklebone and the siface of the 
t%^T^ % ^"'^'^ ^ ^« "«<i««tood by referring 

1 6 of an;^*,"!^^^""" '^Pf^ ^° ^^^'^ fl"id-filled ankle bladders 14 and 

16 of apparati« 10 is determmed so as to fill the ^ace between the imier surface of the 

w2!n STcK """I? ""^^ ^^^^ and belowtfae anklebone. 

When the shoe upper 82 assembled into apparatus 10 has been secured around the ankle 

bLdd^^^'^'^'^^^u'"^'^^"^^^ 16assumesaconfiguration within the 
<^o«fom^8 to the outer surface of the ankle above, behind, and below the 
anklebone. Thus, apparatus 10 of the present invention provides a custom fit of shoe 

mT6 ^^Z^!!f«'^l!^*^ ^^T' ^^^^ «»sagement of fluid-filled bladders 

14,16 With the anklebone provides ankle si^port. 

12 mcorporating apparatus lOofthe present invention has been 
secured ov« the foot and around the ankle of the wearer and the ankle moves during 
m^l?!^^' *^!,f°«^?^?»«r activity, the ankle moves within shoe ,q,per 82. iSig 

n«?T M M !,f^^, '^"^ """^y changing press^e is applied to 

pair of ankle bladders 14. 16. When the ankle presses on one of 4 bladders and raSs 
Ac pressure exerted on that bladder, the fluid in that bladder passes thaoug - c: - - 5 > 
^ through chamiels 34, 36. and presses agains. tne heai bladder" 
and the arch bladder. However, smce the calibrated sectional area of channels 34 36 
restocts the mom offluid passing between pd^ 14, 16, the heel 

ui and arch bladders 22, 24, most of the fluid remains within the pair of arch 
tl,!tl!S^? f fluid flows from one of the arch bladders to the other, the thickness of 
the bladdCT subjected to the pressure diminishes and the thickness of the other biadder 
t«^!^ i^'^ases. In an ordinary shoe, movement of the ankle 

f^!?M ^^"^ '^P^^^^ <^PPOsit« side of the shoe upper 

^.^f ' ehmmating ankle support In the present invention, when the 

wlSr^' 'r^. ''"^ ^^"^ 82 and pressure is applied to the 

flmd bladd«^ contamed on that side of the ankle, the fluid in the bladder flows Jo the 
bladdCT on the opposite side of the shoe (the side from which the ankle is sep-c ; 
through conduit 52. Thus, the bladder on the opposite side expands and as the ankle 

Sk^s^ "^T^ ^PP^s^*« « maintained, 

bmce seal areas 48 m the center of inner and outer ankle bladders 14, 16 inhibit 
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expanaon of conduit 52 wbsn fluid passes through Ac bladders, almost no pressure is 
exerted on the easily injured Achilles heel of the wearer. 

[0045J The reactive energy distributing function of the heel bladder and the arch bladders 
operates in roughly the same manner as described for the ankle bladder "i^^-- ■> v- - 
mipact force isexcrtcd on heel bladder 18 of the apparatus, the fluid in the heefbladder 
p»ses over chmnel 38 to arch bladders 22, 24. flows through chamiels 34. 36. and flows 
mto ankle bladders 14, 16. As set forth above, the caUbrated section areas of channels 34 
36 conmumc^ng with the arch bladders restrict the amount of fluid flowing into the 
arch bladders from heel bladder 1 8. Huid flowing from the heel bladder to the arch 
bladders and the shoe iqiper arch bladder causes the arch bladder and the <t^o« "nn^- -.rrs 
bladder to expand somewhat from the static mode. Expansion of the arch bladder and the 
Shoe upper arch bladder exerts reaction energy on the inside of the foot at the arch and 
the landing rapact force concentrated at the heel of the foot is distributed across the arch 
and heel of the foot. 

[00461 When the landing impact is exerted on arch bladdere 22, 24 of the apparatus, Ae 
fluid mthc arch bladders passes through channel 38 and is pushed to heel bladder 18. 
Flmd provided to the heel bladder from die arch bladders causes the heel b,aaa«r • o 
expand somewhat fix>m its static mode. Expansion of the heel bladder exerts a reaction 
force on the inside of the foot at the heel, distributing the landing impact force 

SJJS'^T* of foot and the arch bladder 

[00471 A further embodiment 10' of the apparatus of the present invention is shown m 
figs. 6-8. As can be seen in Figs. 6-8, embodiment apparatus 10' is nearly identical to the 
earlier descnbcd embodiment. However, it differs in that center chamber 62 of heel 

bladder igfethc previous embodimenthas been eliminated i^ 10' shown in^^^ 

Figs. 6-8. The remaining configurational parts in apparatus 1 0' are denoted by adding an 
^^f'S^ ^ reference numerals identical to those in the previous embodiment 
(00481 In the embodiment of Figs, 6-8, heel center chamber 62' is separated from heel 
run chamb« 64 Tliere is no fluid comiection between heel center chamber 62'. heel rim 
chamber 64'. and the other fluid-filled bladders. In the same manner as in Embodiment 1 
?!i?L^"Sf"* invemion. h^l rim chamber 64' is positioned on the upper surface of shoe 
sole 84 . However, al&ough heel center chamber 62* is embedded in sole 84' in a lateral 
and lon^tudmal position nearly identical to the hcci center chamber in Embodiment 1. 
heel center chamber 62' is positioned vcrticaUy beneath heel rim chamber 64' The 
relive positionmg of Iicel center chamber 62' and heel rim chamber 64' in the present 
embodunent is most readUy apparent in Fig. 7. Hie positioning of heel center chamber 
62 m sole84 bcncaA heel nm chamber 64 increases the ability of heel rim chamber 64' 
tirf^'' ^* *f °" ^ provides crosswise stabUity to the 

heel of the shoe wearer. Heel center chamber 62' located within sole 84' provides ahnost 
the same cushiomng action as heel cemer chamber 62 in Embodiment 1. 
Ki!*fA^ rfwws another embodiment of heel bladder 100 and upper and lower arch 
»!!S?f!,i ^' }^ fj?* invention. Hie heel bladder 1 00 and upper and lower 

arch bladders 1 02. 104 shown in Fig. 9 are neariy identical to those ofX^previous 
embodmiente. However, in Fig. 9,heel bladder 100 differe from horseshoe-shaped fluid 
^aSS^'Jf^''^ ^ of Embodiment 1 only by being separated fio^l^e pair 

of arch bladders (not shown). As in Embodimait 1, the horseshoe or njf". shape of rim 
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Chamber 106 of the heel bladder makes it possible for the rim chamber to respond to the 

Sadde,^of?nJ'^?''''S "i"^!!" Embodiment 1, the arch bladder and upper airh 
bladders 102 104 of Fig. 9 are fluidly connected to heel bladder 100 throuch flST 

cwnf '^IT' r-^^^g «^el 108 is identTci toS^^dng 
i m Embodiment 1. As in Embodiment 1. the rate of fluid flow between the 
arch bladder 1 02. upper arch bladder 1 04, and heel bladder 1 00 depXon t^c^teed 
bS'Sl t^'' l^^' ^ ^ Embodiment 1 , arch bladler ^02 aS upp^^^^ ^ 
w ^ a configuration conforming to the configuration of the areh o^fee 

foot. When incorporated into a shoe, awh bladder 102 and upper aich bladdeTl 04 contact 
tfie surface along the lower side and inside of the aK:h of the foot, sup^rt tiiTa>xh of^ 
foot, provide a cushioning effect, and provide a custom fit to the^hoer^e a^oflf 

(0051J Multiple grooves 1 12 extend between arch bladder 102 and upper arch bladder 

c^tiLTbf^'' ^^/^T' .^"^ ^'^^^^y ^ ^--^ of Embodiment 1 
^^^^uT^ ^^^^ ^ ^^^^ heel bladder, and 

^oves 76 of Embodmicnt 1 extending between arch bladder 22 and ^ arih bladder 

^Z^l^UA^^^^T ^"^^^^^^ of Fig. 9 employs a center fluid-filled 
ch^ber 1 14 nearly identical to that shown in Figs. 6-8 and described above As in the 

from hoiseshoe-shaped chamber 106 and is positioned in the shoe sole beneath the 
horseshoe-shaped chamber. Heel center chamber 1 1 4, denoted by the doSSe to Fig 
^eSi^ZI IT'I S^^tions mcluding anatomical shapes. For example, it can^' 
t^iS. of Embodiment 1 of the present invention or be 

,Cfp^ I I vuT^ ^ apparatus 10" is nearly identical to Embodiment 1 shown 
m Figs. 1-5 wth theexception that fluid^onducting chamiels 34, 38 such as are 
employed m Embodmient 1 to fluidly connect the ankle bladder, heel bladder, and arch 
^^trmZT^J^fl! P^'^"^^ stmctuiBlpaits of aj^tus 10" sho^ 

mFig. 10 are Identical to those ofEmbodimentl shown in Figs. 1-5 and are denoted by 

tol^bLi;^'r?T% 95? "'^"^/'^ ^""^"^^ ^^^'^^^ Embodiment 1. As 

r6??wiTL * the Embodiment of Fig. 10 comprises a pair of ankle bladders 14", 

16 .aheelbkdderl8",andapairofarchbladders22",24''.AsinEmbodimentl, 
overl^pmg top and bottom layers of flexible, fluid-tight material completely enclise the 
five bladders 14", 16" 18", 22". 24" of the embodiment of Fig. 10 and a^^^ 

^^^^"^ ^'^S boundaries. TTie sealing of perit^heral 

22 24 between two layers of material as in Embodiment 1. However, as can be 
' l 'F!f^! Penpheral flange 32" extends between pair of ankle bladders 14". 
ilad^l ^-'"^ "Jl"'^ 22", 24". sep^ting these two seTof ' 

? o?fS ^ only difference between the embodhnent of Fit 1 0 and Embodiment 
LiS?L vl^^i'Ti'''^?.'"' ^d^^^^'y ^th Embodiment 1 
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[0054] Fig, 1 1 shows another embodiment 120 that can be used separately or 
incoiporated vnih the heel bladdo: and arch bladder shown in Fig. 9. 

/II 

Apparatus 120 comprises a first inner ankle fluid containing pad or bladder 122 and a 
second outer ankle fluid containing pad or bladder 124. These bladders are near'v 
identical to ankle bladders 14, 16 of Embodiment 1. Since ankle bladders 122. 124 are 
identical to those in Embodiment 1, their detailed description is omitted here. Apparatus 
120 of Fig. 1 1 bias aheel bladder 126 of toroidal configuration. Heel bladder 126 
comprises an inner fluid chamber 128 and an outer fluid chambor 132, The three hollow 
bladders 122, 124, 126 shown in Fig. 1 1 are formed as the structural components of a 
single unit of apparatus 120. This apparatus, as in Embodiment 1, comprises a mr of 
overl^ping layers 134, 136 of a flexible, fluid-tight material. This overlapping pair of 
material layers 134, 136 has a peripheral boundary 138 forming a specific configuration 
imparting anatomical contours corresponding to the ankles of the foot to pair of ankle 
bladders 122, 124, and imparting a toroidal configuration to heel bladder 126. Top and 
bottom layers 134, 136 of flexible material have a prescribed surface shape molded to 
form these three bladders 122, 124, 126, and a fluid-conducting channel ! ^-7 
communicating the interior volumes of inner and outer ankle bladders 122, 124 with the 
interior volume of heel bladder 126. Overlapping top and bottom material layers 134, 136 
are sealed together along peripheral flange 138, completely enclosing the three bladders 
122, 124, 126 and fluid-conducting channel 142 extending between fliese bladders, and 
defining a boundary. The sealed peripheral flange 138 of apparatus 120 is formed in 
roughly the same manner as described above in Embodiment 1 . 
[00551 The sealed flange 138 on either side of fluid-conducting channel 142 also serves 
to calibrate the sectional area of the channel. The calibration of the sectional area of the 
channel permits control of the rate of fluid flow between inner and outer ankle bladders 
122, 124 and heel bladder 126. As in Embodiment 1, a flow control valve sudi as an 
orifice (not shown) can be provided in fluid-conducting channel 1 42 to control the rate of 
fluid flow between ankle bladders 122,124 and heel bladder 126. When apparatus 120 cf 
the present mvention is incorporated into a shoe, fluid-conducting channel 142 is 
enclosed in a protective tube of the type employed in ]&nbodiment 1. This tube basically 
prevents the channel from collapsing due to movement v^iien wearing die shoe. 
[0056] Two separate concentric chambers, that is, inner chamber 128 and outer chamber 
132, of toroidal configuration are formed in bladder 1 26. Inner chamber 128 is separated 
firom outer chamber 132 by multiple grooves 144 formed in overlappin;^ -..i*?:'!! 
134, 136 comprising the apparatus. As in the above-described embodiments, grooves 144 
are formed as indentations in the material layers. Each of grooves 144 has a circular arc 
configuration, and is of set length positioned end to end in a circular configuration 
extending between concentric inner chamber 128 and oxiter chamber 132. The 
depressions of grooves 44 [sic] extend through the fluid (not shown) filling the interior 
volume of the heel bladder and under material layers 134, 136; the bote- - : ■ J' : f 
grooves 144 are secured together. The bottoms of the grooves can be sealed by adhesive, 
by radio firequency welding, or by other equivalent methods. 
[0057] Grooves 144 form wall segments having opposite sides and opposite ends m the 
interior volum of heel bladder 1 26. The wall segments formed by each of grooves 1 44 
within heel bladder 126 divide the interior volume into separate areas or chambers, 
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«^ away fc,m the bottom layer, lie fluid m^puZt^^T^^" 
10058] The multiple wall segments fomed by grooves 144 in the hasi hi»HH„ .1.. 

132 of the heelwX.^ rv '"'^ '2* and outer chamber 

However th?co^^l^> ! i , ^ previously described embodiments. 

^iuw U4 ulc saoc sole, or the left side as viewed in Fie n th^ riohf u t 

b^sj»n^^^aflmd,46.sexpUed.^^^^^^^^ 

^Mtt.l^rft iL^,rTT °" ^ ^de of the chamboi 

am^ tte Irfl side of the chambers to exjand somewhat A reaction force is exerted on 

than the heel. When the landmg impact is exerted on the outside of the foot th. 
«e™donfl.elei,sideoffl»shoesoleasviewedinFig. l^^'^l^t^of 

^'T'TJ?; ™^ fluM fa the left ride of the toroidal chamber to flow'^ 

side «i e^d, «» right sS^ST 

fe^r^SSbTIl'"'-''"'' in a direction opposite d^right side^ 
fo^l R^^-hl^J^r^-'*' 0™' « la^« area than the heel of the 

C«^Z^^I^J°T' " «dge of the shoe sole over a 

iTTat^ti IIm- embodiment shown in 

upper material. Multiple voids 164arefom«don^CS^"ofS:^'LkU^^^ 
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These have a configuration confonning to the bottom of heel bladder 126 and fluid- 
conducting channel 142 of the apparatus of Fig. 1 1. As in the previous embodiment, a 
ngid hollow tube 166 is positioned around channel 142 communicating the ankle 
bladders with the heel bladder. Tube 166 is shown in Fig. 12 in the heel portion where the 
Shoe upper is bonded to the shoe sole. The tube bends slighUy to prevent coUapsing of the 
flexible matenal of channel 142 when the chamiel bends from the shoe upper into the 

M j J ^ ^^^^ upward to fluid-filled 

ankle bladders 122, 124 positioned between mner and outer layers 160, 162 in the shoe 
upper. The ankle bladders are secured to the shoe upper in the same manner as described 
m Embodiment 1. 

[00611 Middle sole insert 1 54 has a bottom surface in which voids are formed. The voids 
unpart a configuration conforming to the configuration of heel bladder 126 and fluid- 
conducting channel 142. This configuration of voids 168 in the middle sole insert 
fecUitates positionmg of the insert over channel 144 located on the lower sole during 
placemTOt mto lower sole 1 52, heel bladder 126, and the shoe. Positioning voids m the 

outer sui^ces of lower sole 152 and middle sole insert 154 facilitates incorporation of 
oladdos mto the shoe. 

[0062] When heel bladder 126 and ankle bladders 122, 124 have been placed into the 
shoe sole and shoe upper, respectively, the heel bladder 100 and arch bladders 102, 104 
the embodiment shown m Fig. 9 are placed next mto the shoe. As may be understood 
from Figs. 12 and 13, the heel bUwUer 100 and arch bladders 102. 104 of the embodiment 
shovm m Fig. 9 are placed on the top surface of middle sole insert 154. The heel bladder 
126 of the embodiment of Fig. 1 1 is placed into the shoe sole immediately below the 
middle open area between the horseshoe-shaped tube 106 and the heel bladder 100 of the 
cmbodment of Fig. 9. In the apparatus of the embodiihent of Fig, 9, positioning on the 
top surface of the shoe sole shown in Figs. 12 and 13 by precisely the same method as in 
the previously described embodiments is also possible. If the apparatus of the 
embo<bment of Fig. 9 is placed on the top surface of middle sole insert 154, middle sole 

I'Sf* " ^^^^ 100 and arch bladders 102 

104, and the mcorporation of fluid bladders into the sole is completed. 

r00631 While the present mvention has been described by reference to a number of 

specific embodiments, it should be understood that modifications and variations of the 

m^^ntlon inay be constructed without departing from ike scope of the invendoii « 

defined m the claims, i- , ^~ 

[0064] 

[Effect of the Invention] As has been made clear by the above description, based on the 
present invention, one or more fluid-conducting channels extend between a pair of fluid- 

fiUcd pads m the shoe upper and a horseshoe-shaped chamber in the heel portion of the 
Shoe sole. TTiesc fluid-conducting channels fluidly connect the pads in the '^^-e u-r^- 
vatii pads positioned in the heel and arch portions of the shoe, permitting fluid to flow 
between of tiie pads in the apparatus. Thus, the fluid in each pad can be made to flow 
oetwecn toe pads, enabling the pads to anatomically conform to the shape of the wearer's 
foot and the wearer's heel and ardi. A pad shape confonning to the ankle and foot 
cushions the wearer's ankle and foot, imparts a custom fit, supports the ankle, and 
Stabilizes the foot. 



19 



AUG-17-200a 15:07 SCHREIBER TRflNSLATIONS 



301 4242336 P. 22/^ 



of a» shoe ^utS^^l*^' IT"^ " » 
(Bruf Description of tlwDravfaigs] 

ihlfiiL'^.'?^ y*** """^^^ *« iMoiporatme the reacti- r-. - , , 

s'^o?ii;,e'St^r°°^™*°'*''»^«f*«P«Stin™«i« 
S^feS\S^ot'^'^"^'^"««^»f*«P«^^ 

p-*Y«cfl„„dvi«,ofte.pp.«»ofa„,^ 

invention in which the 
the shoe upper, ^ • ^^^^^^ ^ P^*^ Positioned in the arch portion of 

Sid^s1^S?Sno?2r"^'°'""^^^ --^^ 
chamber of a toS h^I^^ of the shoe upper are fluidly connected to the center 

sole and the anklepoS^^'sSS'^^er^^^^ 

[0,120 Reactive energy apparatuses 

J2 Athletic shoe 

Inner ankle bladder 

:2 Outer ankle bladder 

ij'^^ Heel bladders 

g 102, 104 Archbladd^ 

Upper arch bladder 
^|'28 Material layers 

Peripheral boundary 
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34, 36, 38, 108, 142 Fluid-conducting channels 

44 Viscous fluid 

46 Tab 

48 Overlap area 

52 Conduit 

54,56 Center points 

^2 Center chamber 

^ Rim chamber 

66,72,112,144 Grooves 

68 Elastic pad 

^2 Shoe upper 

84 Sole 

86 Pad layer 

88 Upper inna layer 

94 Tube 

^ ^ Horseshoe-shaped fluid chamber 

^ ^ 4 Heel center chamber 

122,124 Ankle bladders 

126 Heel bladder 

128 Inner chamber 

132 Outer chamber 

1 34, 1 36 Overlappmg layer 

1 3 8 Peripheral boundary 

146 Huid 

150 Outer sole 

152 Lower sole 

154 Middle sole insert 

156 Middle lining 

160 Inner layer 

162 Outer layer 

164 Voids 

[Fig. 1] 

IFig. 21 



[Fig. 3] 

[Fig. 41 
{Fig. 7] 
[Fig. 5] 
[Fig. 9] 
(Ffe.61 

[Fig. 81 
(Fig. lOJ 
(Fig. 11] 
(Fig. 12] 
(Fig. 13] 
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